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Table 1. Results by region and location for specimens collected during Weeks 1 & 2 

*CONUS locations are based on Health & Human Services regions. Other locations are defined by COCOM. 
(Contôd on page 3) 
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*CONUS locations are based on Health & Human Services regions. Other locations are defined by COCOM. 
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Laboratory Results - Cumulative for Season 

Graph 1. Percent influenza positive by week: 2015-2016 surveillance year and through Week 2 of the 2016-2017  sur-

veillance year 

Note: Dual influenza coinfections are excluded from this graph. Specimens with pending results are used in the denominator to calculate percent 

positive, but are not displayed in the graph.  

Demographic Summary 

Of 1,397 ILI cases, 541 (38.7%) are service members, 559 (40.0%) 

are children, 203 (14.5%) are spouses, and 94 (6.8%) are retirees 

and other beneficiaries. The median age of ILI cases with known 

age (n=1,397) is 22 (range 0, 91). 

Graph 2.  ILI by beneficiary status for the 2016-2017 

     surveillance year through Week 2  

Table 2. ILI by age group for the 2016-2017  

               surveillance year through Week 2 
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Graph 3. Vaccination status by beneficiary type for the 2016-2017 surveillance year through Week 2 

Map 1.  Influenza subtypes and activity level by U.S. region for the 2016-2017 surveillance year through Week 2 

PR - Region 2 HI - Region 9 

AK - Region 10 

Influenza A(H3N2) 

Influenza A(H1N1)pdm09 

Influenza B 

Influenza A/not subtyped 

Influenza Results - Cumulative 

Influenza Activity - Past 2 weeks 

No activity (0% +) or no submissions 

Low (<25% +) 

Moderate (25-49% +) 

High (>50% +) 

(n = # of finalized results) 
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Map 3.  Influenza subtypes and activity level for CENTCOM for the 2016-2017 surveillance year through Week 2 

Map 2.  Influenza subtypes and activity level by country for the 2016-2017 surveillance year through Week 2 (Pacific) 

Note - Specimens for CENTCOM were tested at USAFSAM or Landstuhl Regional Medical Center (LRMC). 

Note - Countries shaded in gray do not contain sentinel sites and are only displayed for geographical perspective. 

Influenza A(H3N2) 

Influenza A(H1N1)pdm09 

Influenza B 

Influenza A/not subtyped 

Influenza Results - Cumulative 
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No activity (0% +) or no submissions 

Low (<25% +) 
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High (>50% +) 

(n = # of finalized results) 
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Laboratory ResultsðThrough Current Surveillance Week 2 

Table 3.  Cumulative results by region and location for specimens collected during the 2016-2017 surveillance year  

*CONUS locations are based on Health & Human Services regions. Other locations are defined by COCOM. 

(Contôd on page 8) 
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(Contôd from page 7) 

Laboratory ResultsðThrough Current Surveillance Week 2 

Table 3.  Cumulative results by region and location for specimens collected during the 2016-2017 surveillance year  

*CONUS locations are based on Health & Human Services regions. Other locations are defined by COCOM. 
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Molecular Sequence Analysis Report 
 

USAFSAM Epidemiology Laboratory Service 
 

This is the first USAFSAM influenza sequence surveillance report for the 2016-2017 influenza season and includes a 

total of 34 specimens collected between 13 August 2016 and 17 November 2016, with 25 specimens analyzed by 

USAFSAM and nine hemagglutinin sequences provided by the Naval Medical Research Unit 2 (NAMRU-2) in  

Cambodia.  The influenza A virus subtypes submitted were as follows: three (8.8%) influenza A(H1N1)pdm09; 22 

(64.7%) influenza A(H3N2); eight (23.5%) influenza B Victoria lineage; one (2.9%) influenza B Yamagata lineage. 

The proportions of each subtype/lineage submitted by each source and the proportion of data submitted from each 

source by influenza subtype/lineage are depicted in Figure 1.  Sequences for each subtype/lineage included in this report 

are shown for each sentinel site and data submitting location in Table 1.  Figures 2-5 display the phylogenetic relation-

ships among NA sequences for each subtype and lineage. 

Figure 1: Proportion of influenza hemagglutinin segment sequence subtypes and lineages submitted by A) 

NAMRU-2 and B) USAFSAM; and the proportion of influenza hemagglutinin segment sequences submitted by 

NAMRU-2 and USAFSAM for C) A(H1N1)pdm09, D) A(H3N2), E) B/Victoria, and F) B/Yamagata. 

B/Victoria B/Yamagata A(H1N1)pdm09 A(H3N2) 

NAMRU-2 USAFSAM 

C D E F 

A B 

B/Victoria B/Yamagata A(H3N2) A(H1N1)pdm09 

NAMRU-2 USAFSAM 

N=3 N=22 N=8 N=1 

N=9 N=25 
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Table 1: Influenza subtypes and lineages from corresponding sentinel sites and contributing laboratory partners included in the 2016-

2017 USAFSAM 1st sequencing report.  Sites marked with an asterisk (*) contributed HA sequence data and the remaining sites con-

tributed influenza positive specimens. 
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The hemagglutinin (HA) gene from select influenza positives was sequenced using dye terminator,  

Sanger-based methods.  Preliminary data are based on the sequence analysis of the hemagglutinin gene.  

Antigenic sites, receptor binding sites and glycosylation motifs are predicated upon correlations with  

previously published experimental evidence.1,3,4  Sequence data was constructed and analyzed using  

multiple software programs. Genetic and predicted antigenic information that resulted from this analysis 

is shared with United States Centers for Disease Control and Prevention (CDC), World Health  

Organization (WHO) and contribute to the seasonal Northern and Southern Hemisphere vaccine  

component selections.  

Influenza A(H1N1)pdm09 

¶ Among the influenza A isolates, 12.0% were influenza A(H1N1)pdm09.  The influenza A(H1N1)pdm09 

sequences are characterized in a neighbor-joining phylogenetic tree with reference strains rooted from the 

current vaccine strain, A/California/07/2009-like virus (Figure 2). 

¶ The A(H1N1)pdm09 isolates characterized for this report exhibited an overall protein homology of 96.7-

97.1% compared to the 2016-2017 influenza vaccine component, A/California/07/2009-like virus. 

¶ All three of the A(H1N1)pdm09 HA sequences for this report contain mutations consistent with one of 

the circulating subgroup, referred as group 6B, and all classified as clade 6B.1 (distinguished by the muta-

tions S162N and I216T). 

¶ Gain or loss of N-linked glycosylation sites has been shown to alter HA protein surface topology.  A 

gain in glycosylation could be advantageous to the virus by virtue of a masking effect on important antibody 

recognition sites, thus potentially modulating viral antigenicity.4 Observations are based solely on sequence 

motifs.  For the influenza A(H1N1)pdm09 isolates characterized in this report, one mutation, S162N (serine 

to asparagine), was observed that could cause a gain of a glycosylation motif. 

¶ Of the 18 mutations present in the A(H1N1)pdm09 isolates, six occurred at predicted antigenic sites 

(zero at site A, one at site B, zero at site C, three at site D, and two at site E) and two occurred at the recep-

tor binding site.2,5 
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Current 2016 -2017 A(H1N1)pdm09 Vaccine strain:

A/California/07/2009

Reference Strain

September 2016

November 2016

ADD GLY  Create Glycosylation Motif

F ïCDC Reference Antigen

wF ïWHOcc Reference Antigen

SAg - Serology Antigen

wSAg ïWHOcc Serology Antigen

e Egg Isolate

ORES - Oseltamivir Resistant

Figure 2. Influenza A(H1N1)pdm09 HA Phylogenetic Analysis

A/Cambodia/AD07365/2016

A/Cambodia/FSS33232/2016

cnic A/Guangdong -Luohu /SWL1294/2016 e wSAg

A/Mississippi/x5/2016

vidrl A/Fiji/3/2016 e wF

vidrl A/Singapore/GP1911/2015 e wF

A/Scotland/P2/2015 e

A/Slovenia/2903/2015 e

2016 6B.1 Consensus Feb -Sep

crick A/Bratislava/342/2016 wSAg

A/Saitama -C/10/2016 ORES

A/Michigan/45/2015 e wF F SAg wSAg

2016 6B.2 Consensus Feb -Sep

A/Sapporo/18/2016

A/Yokohama/50/2015

vidrl A/Tasmania/24/2014 e wF

A/California/07/2009 e F SAg wSAg

0.002

P83S
D97N
K163Q
S185T
S203T
A256T
K283E
I321V
E374K
S451N
E499K

S84N
S162N ADD GLY
I216T

S143G
E283G

K366Q
G482R

6B.1

6B.2
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Influenza A(H3N2) 

¶ Among the influenza A isolates, 88.0% were influenza A(H3N2).  The influenza A(H3N2) HA  
sequences are characterized in a neighbor-joining phylogenetic tree with reference strains rooted from a  

previous vaccine strain, A/Texas/50/2012 (Figure 3). 
 

¶ The A(H3N2) isolates characterized for this report exhibited an overall protein homology of 98.2-99.3% 

compared to the 2016-2017 influenza vaccine component, A/Hong Kong/4801/2014-like virus. 

¶ All of the influenza A(H3N2) isolates sequenced for this report were in clade 3C.  Twenty-one (95.4%) 

of the influenza A(H3N2) sequences classified as subclade 3C.2a and one (4.5%) classified as subclade 

3C.3a. Of note, 10 (47.6%) of the 3C.2a isolates fall into the newly defined subclade 3C.2a1 which is  

defined by the 171K, 406V, and 484E mutations. 

¶ As Among the influenza A(H3N2) isolates characterized in this report, six mutations; T10M (threonine 

to methionine), S124G (serine to glycine), N144S (asparagine to serine), N144K (asparagine to lysine), 

N158H (asparagine to histidine), and T160K (threonine to lysine) were observed that could cause the loss of 

a glycosylation motif.  Two other mutations, N128T (asparagine to threonine) and K160T (lysine to  

threonine), were observed that could cause the gain of a glycosylation motif. 

¶ Of the 39 mutations present in the A(H3N2) specimens, 14 occurred at predicted antigenic sites (six at 
site A, four at site B, zero at site C, zero at site D, and four at site E) and two occurred at the receptor 

binding site.2,5
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A/Texas/x15/2016

A/California/4818/2016

A/Maryland/x1/2016

A/Washington/236/2016

A/Japan/244/2016

A/Japan/338/2016

A/Japan/21/2016

vidrl A/Newcastle/30/2016 wSAg

A/Nevada/293/2016

2016 HA 3C2a Consensus Feb -Sep

vidrl A/Canberra/7/2016 wSAg

A/California/74/2016

A/California/62/2016

niid A/Nagano -C/21/2016 wSAg

crick A/Hong Kong/97/2016 wSAg

A/California/487/2016

A/SouthKorea/195/2016

A/Alaska/240/2015 e F

A/Cambodia/FSS33465/2016

A/Brisbane/47/2015 e F

A/Hong Kong/7127/2014 F wF wSAg

A/Washington/4800/2016

A/NewYork/4875/2016

A/Ohio/w111/2016

A/Nebraska/19/2015 F

A/Germany/x10/2016

crick A/Slovenia/129/2016 wSAg

A/Laos/I810/2015 F

crick A/South Africa/R2651/2015 wF

A/Connecticut/4761/2016

A/Mississippi/x6/2016

A/Connecticut/4819/2016

A/Washington/14/2016

A/North Dakota/19/2016 FRA MNAg

A/Michigan/15/2014 F SAg

A/Hong Kong/4801/2014 Feb e wF F SAg MNAg wSAg

A/Idaho/33/2016 e F

2016 HA 3C3a Consensus Feb -Sep

A/Texas/88/2016 FRA HKLR F SAg MNAg wSAg

A/Switzerland/9715293/2013 e F wF SAg wSAg

A/NewYork/354/2016

A/Texas/50/2012 F

0.002

Current 2016 -2017 A(H3N2) Vaccine strain:

A/Hong Kong/4801/2014

Reference Strain

August 2016

September 2016

October 2016

November 2016

ADD GLY  Create Glycosylation Motif

LOSS GLY  Loss of Glycosylation Motif

F ïCDC Reference Antigen

wF ïWHOcc Reference Antigen

SAg - Serology Antigen

wSAg ïWHOcc Serology Antigen

MNAg - Microneutralization Antigen

e Egg Isolate

FRA ïFocus Reduction Antigen

HKLR ïLow Reactor to

A/Hong Kong/4801/2014 -like Cell (Ó 8 fold)

Figure 3. Influenza A(H3N2) HA Phylogenetic Analysis

L3I
N128T ADD GLY
N144S LOSS GLY
F159Y
Q311H

G5E N121K S262N

N6D

T10M 
LOSS GLY
V347M
Q501H

I58V R142K

D77E

L3I S91N N144K LOSS GLY F193S

K92R H311Q

N121K

N121K
S144K

N121K L431M

S124G LOSS GLY I515L

T131K
R142K

N128A
A138S
R142G
F159S
K326R

I140M
Q197K
R261Q

I140M
G142R

R142G

R142G

G142R

R142K

N145S
P198S
N225D
D489N

N158H
LOSS GLY

K160T
ADD GLY

T160K
LOSS GLY

M168V

N171K
I406V
G484E

F193S

Q197R

R261Q

D271N

G479E

3c.2a1

3c.3a

3c.2a

R142G
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Influenza B 

¶ The influenza B isolates are characterized in lineage specific, neighbor-joining phylogenetic trees 

with reference strains and are midpoint rooted for both the B/Victoria isolates (Figure 4) and  

BκYamagata isolates (Figure 5). 

¶ The distinguishing characteristic between the two influenza B lineages (Victoria & Yamagata) is 

defined by an amino acid deletion in viruses belonging to the Yamagata lineage.1  Eight (88.9%) of the 

nine influenza B isolates characterized in this report fall into the Victoria lineage, while the other one 

(11.1%) fall into the Yamagata lineage. 

¶ The influenza B/Victoria isolates characterized for this report exhibited a protein homology of  

98.7-98.9% when compared to the 2016-2017 B/Victoria vaccine component, B/Brisbane/60/2008-like 

virus, while the influenza B/Yamagata isolate exhibited a protein homology of 98.6% when compared to 

the 2016-2017 B/Yamagata vaccine strain, B/Phuket/3073/2013-like virus. 

¶ All of the influenza B/Victoria isolates fall into clade V1A, while the influenza B/Yamagata isolate 

fall into clade Y3. 

¶ In the Victoria lineage, one mutation, A199T (alanine to threonine) was observed that adds a  

glycosylation motif. In the Yamagata lineage, one mutation, D197N (aspartic acid to asparagine) was 

observed that adds a glycosylation motif. 
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B/Fukushima/23/2016

B/Sichuan -Dongqu /1371/2016 e

B/Sapporo/02/2015

2016 B/Yamagata HA Consensus Feb Sep

crick B/Hamburg/1/2016 wSAg

B/California/12/2015 e F

B/New Hampshire/01/2016 e F Y3V1A

B/Nevada/283/2016

vidrl B/South Auckland/14/2016 wSAg

B/Brisbane/09/2014 e F wF

B/Phuket/3073/2013 e F wF SAg wSAg

B/Sakai/36/2011

B/Wisconsin/01/2010 e F wF

B/Brisbane/36/2012 e F wF

B/Massachusetts/02/2012 e F wF

0.002

A/Cambodia/FSS33515/2016

cnic B/Jilin -Nanguan /1223/2016 Mar e wSAg

A/Cambodia/FSS33491/2016

2016 B/Victoria HA Consensus Feb Sep

B/Texas/x16/2016

B/Zhejiang -Dinghai /1466/2016 Jun

A/Cambodia/AD07596/2016

A/Cambodia/FSS33470/2016

A/Cambodia/FSS33359/2016

B/Washington/461/2016

B/Kanagawa/IC45/2016 Apr

B/Brisbane/46/2015 Apr e F

A/Cambodia/FSS31334/2016

B/Florida/78/2015 Nov e F CSAg

cnic B/Zhejiang -Dinghai /1466/2016 Jun e wSAg

B/Texas/02/2013 Jan e F

vidrl B/Brisbane/18/2013 Jun e wF

B/Victoria/502/2015 Mar e

B/Brisbane/60/2008 e wF F SAg

B/Ohio/01/2005 Feb e LR F

0.002

Current 2016 -2017 B/Victoria 

vaccine strain:

B/Brisbane/60/2008

Reference Strain

September 2016

November 2016

ADD GLY  Create Glycosylation 

Motif

F ïCDC Reference Antigen

wF ïWHOcc Reference Antigen

CSAg ïCommon Serology Antigen

wSAg ïWHOcc Serology Antigen

e Egg Isolate

LR- Low Reactor to

B/Brisbane/60/2008 (Ó 8 fold)

Figure 4. Influenza B/Victoria HA Phylogenetic Analysis

Current 2016-2017 B/Yamagata 

vaccine strain:

B/Phuket/ 3073/2013

Reference Strain

October 2016

ADD GLY  Create Glycosylation 

Motif

F ïCDC Reference Antigen

wF ïWHOcc Reference Antigen

SAg - Serology Antigen

wSAg ïWHOcc Serology Antigen

e Egg Isolate

Figure 5. Influenza B/Yamagata HA Phylogenetic Analysis

K48E
N75K
E80R
K129N

R80K

I117V
V146I

N129D

V146I

N165K
S172P
I190V
A199T ADD GLY
I555V

I553V

K48R
A108P
S150I
N166Y

N116K

A182T
N203S
G230D
D197N 
ADD GLY

L173Q
M252V

K299E
E313K

V252M

V1A

Y3
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https://ermc.amedd.army.mil/landstuhl/index.cfm
http://www.usamrukenya-deid.org/
http://www.tamc.amedd.army.mil/default.htm
http://www.med.navy.mil/sites/namru6/Pages/security.htm
http://www.med.navy.mil/sites/nmrc/Pages/namru_2.htm
http://www.med.navy.mil/sites/nmrc/Pages/namru3.htm
http://afrims.amedd.army.mil/
http://www.med.navy.mil/sites/nhrc/Pages/default.aspx

